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H306p8TeHMe OTHOCHTCH K HOBOMy 
XMMUHGCKOMy COeAHHeHWK), KOHKpeTHO K 

An ruApoxjiopufly 

3-/2-AH3TmiaMMH03TM/1TMO/-5-/2-MOpct)OJlMH03TM 

n/-1,2 t 4-TpMa3MHo/5,6-B/ nHAona (fcopMynbi I 




o6naAaK>meMy crrpecc-npoTeKTMBHoil 

a KTH BH OCT bK> . 

YKa3aHHbje CBoflcTBa no3BormioT 
npeAnonaraTb B03MO>KHOCTb npMM6H©HMH ero b 
MeAHL^MHe. 

MaBecTHbi nponaBOAHbie 
1 ,2,4-Tpna3MHO/5,6-B/ MHAona, o6naAaJOL^ne 

npOTMBOBMpyCHOM aKTWBHOCTbK) [1] 

H3BecTeH T3K>Ke onvwaflwHfl crpyKTypHbifl 
ana/ior rMApoxnopMA 

3-/2-AM3TnnaMHH03TnnTHo/-1 > 2 l 4-Tpna3MHo/5,6-B 
/-MHAona, noBbiujaK)iMnW ycToftHHBOCTb 
opraHM3Ma k rvtnoKCMVi [2] 

l4eJlbK) H306peTeHMfl ABJlHeTCfl nOMCK HOBblX 
npOHSBOAHbix B pflAy 1,2,4-TpMa3MHO/5,6-B/ 
MHAona, o6/iaAajoi4HX cTpecc-npOTeKTMBHofi 

aKTMBHOCTbK?. 

nocTaBneHHaa Ljenb AOCTHraeTca hobwm 
AHrMApoxnopMAOM 

3-/2-AM3TM/iaMMH03TmiTMO/-5'/2-MOpc}>OnHH03TM 

n/-1 ( 2,4-Tpna3HH0/5,6-B/ MHAona cfcopMynbi I, 
o6naAaiOLUMM CTpecc-npoTeKTMBHoK 

aKTHBHOCTbK). 

YKasaHHoe coeAHMeHne cfcopMyrtbi I 
noJiywaioT aMUHoajiKMnnpoBaHneM 

3-/2-AM3TMnaMHH03TMnTMO/-1 l 2,4-TpMa3HHO/5 l 6-B 

/ nHAona rnAPo6poMMAOM 

2- MOpc|30nMH03TM/l6pOMHAa B 

AHMeTwricjjopMaMHAe b npvicyTCTBHH rwApufla 
HaTpkifl, Aanee npeBpau^aioT nonyneHHoe 
ocHOBaHkie b ruAPOxnopuA A©^CTBneM 
xnopucToro BOAOpOAa. 

flpMMep. CMewkiBajOT 4,12 r (13,7 MMonb) 

3- /2-AM3TMJiaMHH03THnTMOM,2,4-TpMa3HHO/5,6-B 

/ MHAona c 15 6e3BOAHoro AHMeTHJicpopiviaMMAa 
h nocTeneHHo npM nepeMeujMBaHnn m HapywHOM 
ox/ia>KAeHHM, n o aas p>kh Ba h TeMnepaTypy 
20 °C, npn6aBJiflK)T 0,395 r /1 6,4 MMonb/ 
nopoiUKOo6pa3Horo rwAPHAa HaTpun. 
OAHOBpeMeHHo TaKUM we oGpasoM TOTOBWT 
pacTBop 2-MopcJ)onnH03TviJi6poMHAa nyTeM 
Ao6aBfieHMR 0,461 r /19.3 MMontJ rHAP^Aa 
HaTpn« k CMecu 4,88 r/17,7 MMorib/ 
rHApo^poMHAa 2-Mopc{)onnH03TMJi6poMHAa h 15 
win 6e3BOAHoro AMMBTkiricfcopMaMMAa. 
rionyHeHHbie pacTBopbi cMeujMBaioT h 
HarpesaJOT Ha KMnametf boaahom 6aHe b 

TQM6HH© 30 MHH. llpM 3TOM paCTBOp 

npno6peTaeT TeMHo-KpacHy*o oKpacKy. 
PacTBopHTe/ib oTroH«K)T npn HarpesaHMH Ha 
boaahom 6aHe AreMnepaTypa 6aHM 50-60 °C/ 
noA BaKyywoM. OcTaTOK nepeMewwBaioT c 50 mji 
W3onponnnoBoro cnkipTa, ocaAOK 6poMHAa 

HaTpMfl OTCpMJIbTpOBblBaJOT H cjjHJlbTpaT npH 

nepeMeaiMBaHMM HacwmaioT ra3006pasHbiM 

6e3BOAHb!M XTIOpHCTblM BOAOpOAOM. BbinaBUJM^ 

ocaAOK npoAyKTa peaKL\nn 0TcJ>nnbTpoBbiBaK>T, 
npoMbiBaKDT n3onponnnoBbiM cnfipTOM /2x1 mji/, 
scfwpoM /2x5 Mn/ ki cywaT b BaKyyM-sKCMKaTope 

HaA CfXXXfcOpHblM aHTMApHAOM. \A3 C^HHbTpaTa 

npn BbiAep>KHBaHHM b TeneHne 36 h npn 



KOMHaTHOfi TeMnepaType BbinaAaeT 
AononHMTenbHoe KonwHecTBO npoAyKTa 
peaKi^kin, KOTOpbitf BbiAenjRioT T3kmm we 
o6pa30M. DonynaiOT cwpofi AnrnApoxnopviA 

3-/2-AM3TMJiaMHH03TMmM0/-5-/2-MOpcJ)OJlHHO3TW 

5 n/-1 ,2,4-TpMa3HHo/5,6-B/-HHAona b bma© 
MexiKHx 0neAHO->KeriTbix KpucTannoB, buxoa 
6,27 r/95,1%/. 

nonyneHHoe b©lh©ctbo /5,46 r/ 
o6pa6aTbiBaioT npH KwneHW/i CMecbK) 

10 M3onponnnoBoro cnupTa /23,8 mji/ c boaoC^ /1,2 

MJI/, HepaCTBOpeHHblC^ OCTaTOK 

oTcpH/ibTposbiBaiOT, cyujaT m no/iynatoT 2 r 
BemecTBa. 1 ,89 r o5pa3ua KpncTannn3yiOT M3 20 
mji cm6cm n3onponunoBoro cnwpTa c 
pa36aB/ieHHO^ /1:20/ cojihhovi kucjioto^ b 

15 o6"beMHOM cooTHOUjeHHH 10:1. BeiAecTBO 
BbiAen^eTcn npui oxna>KAeHkiM b bma© 
KOpn*HH6BaToro Macna, nepexoAflinero npH 
pacTupaHHH b nerKMe 6neAHO-)KenTbie 
KpHCTan/ibi, BbixoA 1.32 r, t. nn. 242°C. Hocne 
nepeKpncTa/uiH3aunM H3 3TnnoBoro cnwpTa 

20 /oKono 7,2 mji Ha 1 r/ m BbicyiiJHBaHmi Ha 
B03Ayxe nojiynajoT AnrnApoxnopnA 

3-/2-AM3TM/iaMMH03TI4/lTMO/-5-/2-MOpct)OJlMH03TM 

ji/-1,2,4-TpMa3HHo/5,6-B/ MHAona /AHrHApaT/ b 
BMAe 6neAHO->KeriTbix KpHCTannoB, T.nn. 
2g 247 °C. BbixoA npn nepeKpucTannnaai^viki 53% 
Beu^ecTBO nerKO pacTBop«eTC« b boas. 
ycTO^HHBO npn xpaHeHMn, oahopoaho no 
AaHHbiM TOHKocnoftHO^ xpoMaTorpac|)MM Ha 
cnny4>OHe. YcnoBHfi tohkoctio^ho^ 
xpoMaTorpa0nn: pacTBopMTerib Ann HaHeceHMfl 

30 cnMpT, nOABW>KHblfl paCTBOpMTe/lb - 3THriOBblR 
CnMpT KOHUeHTpwpOBaHHblfi BOAHbIM 

aMMMaK-BOAa 20:1:4, Rf 0,56. BemecTBO KaK b 

BMAHMOM, T3K M B YO-CBBTe H9 COA©P>KMT 

npuMecefi, b tom Mnone McxoAHbix semecTB. 
CTpoeHMe Beu^ecTBa noATBep>KAaeTcq 
35 ABHHbiMki sneMeHTHoro aHaxiMsa, 

nOTGHL^HOMeTpHMeCKOrO TUTpOBaHMfl menoHbK), 
a TaioKe Y<l>-cneKTpoB. 

HaflAeHO C 47,86. 47,92; H 6,56, 6,67; CI 
13,47, 13,55; N 15,78, 15,84; S 6,25, 6,34. 
C 21H36CI2N6O3S BbNMC/ieHO, C 48,18; H 6,93; 
CI 13,54; N 160,5; S 6,12. 

yo-cneiap, Kmc, hm /lge/:221 nn 
/4 ,4 1 8/ , 268 /4 , 64 1 /342/4 ,155/. Y O-cnetap 
chat Ann pacTBOpa b boa© Ha npn6ope C0-2O. 
nono>KeHMe nonoc nomotAeHwn xapaicrepHo Ann 

45 3-S-a/lKklJlbHblX npOMSBOAHblX 

1,2.4-Tpna3MHO/5,6-B/ MHAona. 

H3yM6HHe CTpecC-npOTBKTHBHO^ aKTHBHOCTM 
M TOKCMHHOCTM. 

cPapMaKonorviHecKne HccneAOBaHHJi 
BbinoriHeHbi Ha MOAexiM xpoHMMecKoro CTpecca, 
50 ooycnoBneHHoro 2-cyTOHHbiM B03AeC^CTBneM 
KOMnneKca sKCTpeMaribHbix (fcaicropoB 

JIMIUBHMe KpbIC CHa, nHlUM M BOAbl B MBAneHHO 

/0,2 km/h/ BpaiAatoiAeivicn 5apa6aHe. 

OL\eHKy 3Cp0eKTHBHOCTkl COeAHHeHHfl I B 

cpaBHBHun c Ana3enaMOM /CeAyKceH 4>MpMbi 
TeAeoH PnxTep/ npoBOAViriH no KOMnneKcy 
noKa3aTe/ieM, xapaKTepn3yfOLnnx 

CfcyHKLJMOHajlbHyK) aKTMBHOCTb UHC H pa3BHTM8 

ocHOBHbix naTocpusMOJiorHMecKHX npo^BneHMPi 
cTpecc-CMHAPOMa. OnbiTbi BbinonHeHbi Ha 
so B3pocribix Kpbicax-caMuax Maccotf 150-200 r. 
napa/iJie/ibHo nccneAOBann Tpw rpynnbi 
XMBOTHbix. >KMBOTHbix nepBO« m BTopoW rpynn 
noABeprariM bosabKctbhkd sKCTpeMa/ibHbix 
c^>aKTOpoB, TpeTbeW - coAepjKa/in b o6bNHbix 
ycnoBunx. 

K KOHL(y 2 cyTOMHoro aKcnepMMeHTa 
onpeAe/iwnn o6u^yK) noBeAGHHecKyjo 
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aKTHBHOCTb /no TecTy "oTKpbiToro no/i*7; 
cocTOflw/ie Bbicuuefl HepBHoW Ae^TenbHOCTH /no 
TecTy BbipaGoTKH ycnoBHofi peaKL^w K36eraHi/m 
b BOflHOM V-o6pa3HOM Jia6npMHTe/; KonnnecTBO 
H3B Ha criM3ucTofi o6onoMKe wenyAKa; MaccoBbiM 

K03C{54)HI4MeHT HaflnOMeMHUKOB . 

CoeAMHeHMfl bboamjih nerbipexKpaTHO (ABa 
pasa b cyTKH) b onTMManbHbix A03ax (Aua3enaM 
1 Mr/Kr; coeAHHeHne I- 5 Mr/Kr) 
BHyTpn6pK)UJMHHO b o&beMe 2,5 Mn/Kr 

>KMBOTHblM , HaXOflU BtU M MCfl B SKCTpeMa/lbHblX 

ycnoBuqx /nepBaa rpynnay. KoHTponbHbie 
)KMBOTHbie nonyMariM cj3M3v»onornMecKMK pacTBop 
b SKCTpeMartbHbix /BTopaa rpynna/ i/i o6bWHbix 
ycnoBMflx /TpeTbfl rpynna/ b tb we cpoKM m b 
tom we o6"beMe. 

Pe3ynbTaTbi npOBeAeHHoro nccneAOBaHUfi 
npeACTaaneHbi b Ta6n. 1. flByxcyTOHHoe 
BOSAeflcTBwe 3KCTpeManbHbix cfcaicropoB 
npuBeno k cymecTBeHHOMy yxyAweHMio Bcex 
MOcneAOBaHHbtx noKa3aTenefl, pa3BMTMto 
ocHOBHbix naTo4)H3nojiorMMecKnx npofl&neHi/itf 

CTpeCC-CMHAPOMa. npn 3TOM OTMeneHO 

CHMweHne o6mefl noBeAOHHecKofl aKTHBHOc™ 
Ha 46% CKopocTM o6yHeHnn Ha 53% OTMeneHO 
TaioKe A3Boo6pa30BaHMe Ha cjim3hcto^ 
ooonoHKe wenyAKa /5.0-0.8/ m yBennneHMe 
MaccoBoro KO30cj)ML^MeHTa HaAnoneMHMKOB Ha 

28% no CpaBHeHHK) C MHTaKTHblMM WMBOTHblMM. 

BBefleHHe A^aaenaMa cnoco6cTBOBano 
yMeHbLueHMto ochobhux naTO0n3nonorMHecKnx 
npoflBneHnfl CTpecc-ci/iHAPOMa: yMeHbiunno 
R3BOo6pa30BaHne Ha cnn3ncTofi o6onoMKe 
wenyAKa m runepTpoc^MKD HaAnoneHHUKOB fraQn. 
1/, OAHaKO ero npniyieHeHne npwBe/io k etue 
oojibiLieMy yxyAineHMK) noKa3aTenefl Bbiciuefl 
HepBHOft AeflTenbHOCTM. BBeAeHne coeAHHeHwa 
I raioKe cnoco6cTBOBano yMeHbiueHwo 
&3BOo6pa30BaHi/m Ha cnw3vicTOfl o6o/iOHKe 
wenyAKa u rnnepTpocJ)kiu HaAnoneMHUKOB, ho b 
OTfiHMHe or AnasenaMa AOCTOBepHO ynynaiMno 
Bbicwyio nepBHyio Ae^TenbHocTb b 
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3KcrpeMa/ibHbix ycnoBMax, o neM 
CBMAeTenbCTByjoT AaHHbie Ta6n. 2. 

OCTpyiO TOKCMMHOCTb COeAHHeHHH I 

onpeAe/ifl/in Ha Mbiwax, bboa* era 
BHyTpn6pKDUJHHH0. CTaTMcrw-iecKyfo o6pa6oTKy 
nonyneHHWx AaHHbix npOBOA^nn no MeTOAy 
BepeHca. HatfAOHO, mto HRsq coeAMHeHHH I 
paBHO 200 Mr/Kr /paoonaa AQ3a BemecTBa 
cocTasnfleT 1/40 ot /lfl 50 ). 

TaKMM o6pa30M, AurwApoxnopuA 

3-/2-AM3TM/iaMMHO3TMriTliO/-5-/2-M0p4)OnHHO3TM 

n/-1 ^^-TpnasMHO/S.S-B/ MHAona ooriaAaeT 

BbipaweHHOM CTpeCC-npOTeKTMBHOM 
aKTMBHOCTbK), KOTOpafl conpoBO>KAaeTCfl 
nono>KMTenbHbiM Bnn^HneM Ha Bbicwyio 

HepBHyK) AQflTe/lbHOCTb WHBOTHblX B 

SKCTpeManbHbix ycnoBUflx, hto BbiroAHO 
OTriHHaeT ero ot M3BecTHoro npenapaia 
AnasenaMa, CTpecc-npoTeKTUBHaa aKTHBHOCTb 
Koroporo conpoBOKAaercfl AenpuMi/ipytoinHM 
BnnflHueM Ha L4HC. 

Beu^ecTBO o6naAaeT hh3kom TOKCMHHOCTbK) m 
AOCTaTOMHott c|DapMaKO/iorviHecKO« lunpoTOM n 
MoweT Hafl™ npuMeHeHne b KaMecTBe 
CTpecc-npOTeKTHBHoro cpeACTBa. 

(DopMyna M3o6peTeHMfl: 

flurnApoxnopuA 

3-(2-AH3THnaMMH03TMnTMO)-5-(2-MOp4)OriHH03TM 

n)-1,2,4-TpMa3HHO (5,6-b) MHAona cj)opMyribi 



I 



-CH -CH 



CH -CH -N 



-N<C H > -ZHCl^ZH 
2 5 2 2 

o6naAaK>mntf CTpecc-npoTeKTMBHOM 

aKTMBHOCTbK). 
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T a 6 yi m 14 a 1 



B/inflHue coeAHHeHMfl I Ha (J>yHKuwoHa/ibHyio aKTMBHocTb UHC m ochobhwc npOflB/ienna crpecc- 

CMHApoMa b yc/ioenfix xpoHnnecKoro crpecca 





XMBOTHbie 


noKa3aTe/ib 


no^yM3BLune coeAMHe- 
Hue 1 


KOHTpO/lbHbie 


MHT3 KTHbie 


06ma« noBeAeHMe- 








CKa» aKTMBHocTb. 6a/i/i 


40,5±8,5* 


22,8±6,0 


54,8±4,5 


% OT WHT3 KTHblX 


74 ±16 


42±11 


100 


KonnMecTBO nonbiTOK 








AO AOCTM >Ke Hldfl KpMTB- 








pufl o6yseHHOCTn yPH 


3.50±0,30* 


6,00±0,50 


3,00±0.50 


% OT MMTaKTHWX 


86±12 


50 ±6 


100 


Ko/iwnecTBO o6ujh6ok 








3a BpeMH o6yHeHM« 


4,3 ±0,5* 


6,3±0,8 


3,8 ±0,5 


% OT HHT3KTHWX 


113±13 


166±21 


100 


Ko/lMHeCTBO A3B H3 








C/1H3MCT0M 060/tOKKe 








*ce/iyA*a 


2,8±0,6* 


9,3 ±1,4 




% OT KOHTpO/lH 


30 ±6 


100 




MaCCOBbltf K03(J)<J>MLIW- 








eHT HaAnOMBMHUKOB, 








r/icr mcxoahoW Maccw 








% OT MHTa KTHblX 


0,2 19 ±0,009* 


0,252 ±0,008 


0,204 ±0,06 




107 ±4 


124±4 


100 



< 



C/> * OT/iMMwe ot noK33aTe/ie^ KOHTpo/ibHbix mhbothux AOCTOBepHO npw p<0,05. 
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T a C n m u a 2 



B/inflHue AuaaenaMa Ha 4>yHKmiOHa/tbHyio aicTMBHOCTb UHC h ocHOBHbie npoflB/ieHH« CTpecc- 
CMHAPoMa e yc/iOBwax xpoHMHecxoro CTpecca 



(loKaaaTe/ib 


XMBOTHbie 




Do/iynaBUJuie coeAMHe- 
Hute 1 


KOHTpO/lbHbte 


1/lHTaKTHUe 


06iua& noeeAeHMe- 










cxaa aKTHBHOCTb, 6a/i/i 


34,3±3,8 


29,3±5,9 


54,5 ±2 ,4 




% OT MHTdKTHblX 


63 ±7 


54 ±10 


100 




Ko/innecTBO nonwTOK 










AO AOCTM)KeHMfl KpMTe- 










pwa o6y M6H hocth yPM 


7,25±0,80* 


4,75 ±0.50 


2,25±0,8 




% OT HHT3KTHblX 


31 ±11 


47±20 


100 




KonnMecTBo o6uih6ok 










aa BpeMn o6yMeHM« 


6,5±1,2* 


4,3 ±0,6 


4,0±0,6 




% OT MHTdKTHblX 


162±30 


108 ±20 


100 


< 


K0flMM6CT80 fl3BHa 










C/lH3MCTOfl 










Mce/iyAtca 


1,0±0,5* 


5,0 ±0,8 






% OT KOHTPO/Ifl 


20±10 


100 




o> 


MaccoBbiA Koa4><|>Muti- 










eHT HaAnOMeHHMKOB, 








IO 


r/ xr mcxoahoA Ma ecu 








T- 


% OT MHTaKTHblX 


0 i 276±0,0024 


0,392 ±0,025 


0,236±0,012 


T"" 




117±10 


128±10 


100 





* Ot/immmg ot noK33aTeneA xoHTpo/ibHux jkmbothux AOCTOBepHO npn p<;0,05. ^ 
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